Tibial plateau fractures: Reproducibility of three classifications (Schatzker, AO, Duparc) and a revised Duparc classification  by Gicquel, T. et al.
Orthopaedics & Traumatology: Surgery & Research (2013) 99,  805—816
Available  online  at
www.sciencedirect.com
ORIGINAL ARTICLE
Tibial  plateau  fractures:  Reproducibility  of
three  classiﬁcations  (Schatzker,  AO,
Duparc)  and  a  revised  Duparc  classiﬁcation
T.  Gicquela,  N.  Najihi a,  T.  Vendeuvreb,  S.  Teyssedoub,
L.-E.  Gayetb,  D.  Hutena,∗
a Service  d’orthopédie-traumatologie,  hôpital  Pontchaillou,  2,  rue  Le  Guilloux,  35033  Rennes,  France
b Service  d’orthopédie-traumatologie,  CHU  de  Poitiers,  86000  Poitiers,  France
Accepted:  7  June  2013
KEYWORDS
Tibial  plateau
fractures;
Classiﬁcation  system;
Reproducibility;
CT  scan
Summary
Introduction:  Since  the  reproducibility  of  the  Schatzker  and  AO  tibial  plateau  fracture  classi-
ﬁcation systems  has  already  been  assessed,  the  goal  of  this  study  was  to  evaluate  the  Duparc
classiﬁcation  system  and  compare  it  to  the  other  two.
Hypotheses:  CT  scan  is  better  than  X-rays  for  analyzing  and  classifying  tibial  plateau  fractures.
The Duparc  classiﬁcation  system  is  more  effective  than  the  other  two  systems  but  could  be
improved by  adding  elements  of  each.
Materials  and  methods:  Six  observers  analyzed  images  from  50  fractures  and  then  classiﬁed
them. Each  fracture  was  evaluated  on  X-rays.  Two  weeks  later,  these  same  fractures  were
evaluated  on  X-rays  and  CT  scans.  The  same  process  was  repeated  four  weeks  later.  The  Kappa
coefﬁcient  ()  was  used  to  measure  agreement  and  contingency  tables  were  built.
Results:  The  interobserver  reproducibility  for  the  X-ray  analysis  was  poor  for  the  Duparc
and AO  classiﬁcations  (Duparc =  0.365;  AO =  0.357)  and  average  for  the  Schatzker  classiﬁcation
(Schatzker =  0.404).  The  reproducibility  was  improved  overall  when  CT  scans  were  also  analyzed
(Duparc =  0.474;  AO =  0.479;  Schatzker =  0.476).  A  signiﬁcantly  greater  number  of  fractures  could
not be  classiﬁed  in  the  Schatzker  system  than  in  the  others  (14.3%  versus  2%  for  Duparc  and
7.33% for  AO).  Review  of  the  contingency  tables  revealed  that  the  Schatzker  and  AO  classiﬁca-
tion systems  did  not  take  certain  fracture  types  into  account.  Seventy-one  percent  (71%)  of  the
lateral unicondylar  split  fractures  were  found  to  be  combined  fractures  when  CT  scan  analysis
was added.
Discussion:  Our  results  showed  CT  scan  to  be  better  at  analyzing  and  classifying  fractures.  We
also found  the  Duparc  classiﬁcation  to  be  advantageous  because  it  allowed  more  fractures  to
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be  classiﬁed  than  in  other  classiﬁcation  systems,  while  having  similar  reproducibility.  Based  on
our study  ﬁndings,  the  Duparc  classiﬁcation  was  revised  by  adding  elements  of  the  other  two.
We propose  using  the  modiﬁed  Duparc  classiﬁcation  system  to  analyze  tibial  plateau  fractures
going forward.
Level  of  evidence:  Level  IV.  Retrospective  study.
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ibial  plateau  fractures  must  be  properly  identiﬁed  before
hey  can  be  treated.  The  ﬁrst  classiﬁcation  system  was  pro-
osed  by  Marchant  [1],  who  described  three  fracture  types:
plit,  depression  and  combined.  The  1960  Duparc  and  Ficat
lassiﬁcation  [2]  (revised  in  1990  [3])  is  used  in  France.  The
chatzker  classiﬁcation  system  [4]  is  the  most  commonly
sed  in  English-language  and  international  publications.  The
O  classiﬁcation  system  [5]  is  one  part  of  a  general  alphanu-
eric  classiﬁcation  system  for  all  fractures.  Other  existing
lassiﬁcation  systems  are  not  widely  used  [6,7].  The  per-
ormance  of  the  Schatzker  and  AO  systems  has  already
een  studied  [8—15].  Results  vary  depending  on  the  imaging
odality  used;  CT  scan  has  been  shown  to  improve  repro-
ucibility.  However,  the  Duparc  classiﬁcation  has  not  been
valuated  to  the  same  degree.
The  main  goal  of  this  study  was  to  compare  these  three
lassiﬁcation  systems  by  evaluating  their  intra-  and  interob-
erver  reproducibility  with  conventional  X-rays  then  with  CT
can  and  then  determining  their  ability  to  classify  as  many
ractures  as  possible,  to  determine  which  system  is  the  most
elevant.  We  hypothesized  that  CT  scans  would  be  better
han  conventional  X-rays  and  that  the  Duparc  classiﬁcation
ould  be  the  most  relevant.
aterial and methods
nly  recent  tibial  plateau  fractures  in  adults  having  good
uality  X-rays  and  CT  scans  were  included.  Intercondylar
minence  and  tibial  tuberosity  fractures  were  excluded.
f  the  117  records  from  various  hospital  centers  in  France
Angers,  Caen,  Nantes,  Poitiers,  Tours,  Rennes)  meeting
hese  criteria,  50  were  randomly  selected  in  accordance
ith  similar  published  studies  [8—15].
Two  digital  imaging  ﬁles  were  created  for  each  fracture.
ne  ﬁle  contained  the  AP  and  lateral  X-rays  (¾ views  were
ot  always  available)  and  was  called  the  ‘‘X-ray’’  ﬁle  (XR).
he  other  ﬁle  contained  the  same  X-rays  plus  six  axial,  six
oronal  and  six  sagittal  CT  slices  and  was  called  the  ‘‘X-ray
ith  CT’’  ﬁle  (XR/CT).  All  ﬁles  were  made  anonymous  and
andomly  numbered  within  the  two  groups  (XR  and  XR/CT)
o  that  no  pattern  was  apparent.
Six  observers  from  Rennes  and  Poitiers  (1  university  pro-
essor/staff  physician,  1  fellow  and  1  resident  at  each
enter)  analyzed  and  then  classiﬁed  each  fracture.  None
ad  been  involved  in  treating  these  fractures  or  in  selecting
he  images.  The  data  was  collected  in  an  Excel  spread-
heet  with  drop-down  lists  for  each  response.  To  standardize
he  answers,  a  user  manual  was  given  to  each  observer
ith  reminders  of  the  classiﬁcation  systems  (diagrams  and
D
T
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ritten  descriptions)  and  detailed  information  on  the  study-
elated  items  and  potential  answers.
Injury  features  were  described  with  22  items  (Table  1).
he  Duparc  classiﬁcation  (Fig.  1)  consisted  of  ﬁve  fracture
ypes  (lateral  unicondylar,  medial  unicondylar,  bicondy-
ar,  spinocondylar,  posteromedial)  and  16  sub-types;  the
chatzker  classiﬁcation  (Fig.  2) had  six  types,  and  the  AO
lassiﬁcation  (Fig.  3) had  7  types  (A  was  excluded;  B1,  B2,
3,  C1,  C2,  C3  were  included)  and  14  sub-types.  Each  frac-
ure  was  classiﬁed  (or  not  classiﬁed)  among  the  types  and
ub-types  in  the  Duparc  and  AO  systems  and  the  types  in  the
chatzker  system  by  the  six  observers.
Each  observer  analyzed  the  XR  ﬁle  and  then  the  XR/CT  ﬁle
wo  weeks  later  (ﬁrst  round)  to  evaluate  the  relative  contri-
ution  of  CT  scanning.  The  entire  process  was  repeated  four
eeks  later  (second  round).  Each  analysis  comprised  300
nswers.  The  interobserver  reproducibility  was  calculated
n  the  data  from  the  ﬁrst  round  to  avoid  recall  bias.  The
verages  of  all  intra-  and  interobserver  Kappa  coefﬁcients
ere  calculated  and  compared  using  Student’s  t-test  (paired
hen  appropriate).
The  Kappa  was  calculated  by  taking  into  consider-
tion  the  Duparc  and  AO  sub-types  and  the  Schatzker
ypes,  and  then  the  Duparc  types  (simpliﬁed  Duparc
lassiﬁcation)  and  AO  types  (simpliﬁed  AO  classiﬁca-
ion)  to  have  the  same  or  nearly  the  same  num-
er  of  responses  for  each  classiﬁcation  system.  The
appa  coefﬁcient  [16]  reﬂects  how  many  responses
he  observers  agreed  on  and  how  many  agreements
ccurred  by  chance  [17]. When  there  is  100%  agree-
ent,  it  has  a  value  of  1.00  (maximum);  when  the
greement  is  attributed  only  to  chance,  its  value  is
 (minimum).  The  values  were  interpreted  according
o  Landis  and  Koch  [18]:  <  0.21  slight;  0.21—0.40  fair;
.41—0.60  moderate;  0.61—0.80  substantial;  0.81—1.00
xcellent.
Contingency  tables  (cross  tabulations)  were  built  using
he  300  XR/CT  evaluations  in  the  ﬁrst  round  and  the  137
ractures  that  were  classiﬁed  as  lateral  unicondylar  during
he  ﬁrst  round.  The  rate  of  non-classiﬁed  fractures  for  each
lassiﬁcation  system  was  determined  from  the  sum  of  ‘‘non-
lassiﬁed’’  responses  during  the  ﬁrst  round  and  statistically
valuated  with  a  Z-test.  The  statistical  analysis  was  per-
ormed  with  XL  Stat  software  (Addinsoft©, New-York,  NY,
SA).  Signiﬁcance  threshold  was  set  at  0.01.
esultsuparc  classiﬁcation
he  interobserver  correlation  was  fair  with  XR  (XR =  0.365)
nd  moderate  with  XR/CT  (XR/CT =  0.474)  (Table  2).  The
Classiﬁcation  of  tibial  plateau  fractures  807
Table  1  Criteria  used  to  analyze  the  injury  characteristics  (22  items).
Anatomical  structure  studied  Analysis  criteria
Lateral  plateau  Intact,  split,  depression,  combined  or  frontal  fracture
Displacement
Comminution
Location  of  depression  (total,  anterior,  central,  posterior)
Dislocation/subluxation
Medial plateau  Idem
Intercondylar  eminence  Intact  or  fracture  line  going  through  it
Displacement
Tibial tuberosity  Intact,  fracture  going  through  it  or  detached
Ligament  insertions  (excluding  intercondylar  eminence)  Bone  avulsion  or  not
Tibial diaphysis  Intact,  diaphyseal  extension  of  fracture,  isolated  fracture
Fibula Intact,  head,  neck  or  shaft  fractured
Subcondylar  area  Intact  or  fractured
Displacement
Comminution
Spinocondylar  line  Present  or  not
Displacement
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Tintraobserver  correlation  was  substantial  with  XR  and  XR/CT
(XR =  0.663;  XR/CT =  0.784).  When  the  ‘‘simpliﬁed’’  classiﬁ-
cation  with  ﬁve  types  was  used,  the  inter-  and  intraobserver
correlations  improved  to  substantial  and  excellent,  respec-
tively  (XR =  0.647;  XR/CT =  0.736;  XR =0.821;  XR/CT =  0.889).
With  the  XR  ﬁles,  3.3%  of  fractures  could  not  be  classiﬁed;
with  the  XR/CT  ﬁles,  2%  could  not.
Schatzker  classiﬁcation
The  interobserver  correlation  was  moderate  for  both  XR
(XR =  0.404)  and  XR/CT  (XR/CT =  0.476)  (Table  2).  The
intraobserver  correlation  was  substantial  for  XR  and  XR/CT
(XR =  0.626;  XR/CT =0.660).  With  the  XR  ﬁles,  11.7%  of  frac-
tures  could  not  be  classiﬁed;  with  the  XR/CT  ﬁles,  14.3%
could  not.AO  classiﬁcation
The  interobserver  correlation  was  fair  with  XR  (XR =  0.357)
and  moderate  with  XR/CT  (XR/CT =  0.479)  (Table  2).  The
(
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Table  2  Reproducibility  of  the  three  classiﬁcation  systems.
Schatzker  Duparc  Dupa
Interobserver
XR  0.404  (0.262-0.525)  0.365  (0.219-0.498)  0.647
XR/CT 0.476  (0.329-0.565)  0.474  (0.346-0.617)  0.736
Intraobserver
XR 0.626  (0.449-0.717)  0.663  (0.441-0.877)  0.821
XR/CT 0.660  (0.545-0.809)  0.784  (0.599-0.975)  0.889Comminution
ntraobserver  correlation  was  moderate  with  XR  (XR =  0.582)
nd  substantial  with  XR/CT  (XR/CT =  0.694).  Use  of  the
‘simpliﬁed’’  AO  classiﬁcation  (7  types  only)  did  not  improve
hese  correlations.  With  the  XR  ﬁles,  5.7%  of  fractures  could
ot  be  classiﬁed;  with  the  XR/CT  ﬁles,  7.3%  could  not.
ontribution  of  CT  scan
se  of  CT  scan  signiﬁcantly  (p  <  0.01)  improved  the  inter-
bserver  reproducibility  in  every  classiﬁcation  system  and
he  intraobserver  reproducibility  of  the  simpliﬁed  Duparc
lassiﬁcation.
omparison  of  classiﬁcation  systems
he  simpliﬁed  Duparc  classiﬁcation  was  more  reproducible
p  <  0.01)  than  the  Schatzker  and  AO  (even  in  its  simpliﬁed
ersion)  classiﬁcation  systems.  Use  of  the  Schatzker  system
esulted  in  signiﬁcantly  higher  number  of  fractures  not  being
lassiﬁed  (p  <  0.01).
rc  simpliﬁed  AO  AO  simpliﬁed
 (0.566-0.747)  0.357  (0.203-0.480)  0.319  (0.153-0.443)
 (0.637-0.913)  0.479  (0.410-0.616)  0.433  (0.299-0.574)
 (0.739-0.885)  0.582  (0.499-0.902)  0.571  (0.461-0.918)
 (0.824-0.972)  0.694  (0.635-0.900)  0.677  (0.594-0.881)
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Figure  1  Duparc  Classiﬁcation  [3].
R
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•elationship  between  classiﬁcation  systems  after
R/CT
 Of  the  posteromedial  fractures  identiﬁed  in  the
Duparc  system,  72%  were  not  classiﬁed  in  the
•Schatzker  classiﬁcation  and  44%  in  the  OA  classiﬁcation
(Table  3);
 Schatzker  type  IV  fractures  were  classiﬁed  as  spinocondy-
lar  (74%),  unicondylar  (19%),  posteromedial  (5%)  or
bicondylar  (2%)  in  the  Duparc  classiﬁcation  and  B3  (53%),
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B1  (37%),  C3  (7%)  or  non-classiﬁed  (2%)  in  the  AO
system;
•  in  the  AO  system,  51%  of  fractures  were  classiﬁed  B3  (split
depression).  They  were  classiﬁed  as  lateral  unicondylar
(74%),  spinocondylar  (14%),  medial  unicondylar  (7%),  pos-
teromedial  (3%)  or  bicondylar  (2%)  according  to  Duparc
and  as  Type  II  (74%),  IV  (15%),  V  or  VI  (<  1%)  or  non-
classiﬁed  (10%)  in  the  Schatzker  system.
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Table  3  Duparc-Schatzker  and  Duparc-AO  cross  tabulations.
Duparc
Unicondylar  lateral  Unicondylar  medial  Bico
Schatzker
I  6  0  0  
II 111  0  0  
III 18  0  0  
IV 0  8  1  
V 0  0  34  
VI 1  0  33  
NC 1  7  13  
Total 137  15  81  
AO
A 0  0  0  
B1 7  5  0  
B2 18  0  0  
B3 112  10  4  
C1 0  0  12  
C2 0  0  29  
C3 0  0  32  
NC 0  0  4  
Total 137  15  81  
NC: not classiﬁed.r  Classiﬁcation.
nalytical  study
n  most  cases,  the  correlation  was  moderate  (Table  4).  Use  of
T  scans  mostly  improved  the  analysis  of  lateral  and  medial
lateaus  and  subcondylar  region.  The  137  fractures  that
ere  classiﬁed  as  lateral  unicondylar  during  the  ﬁrst  round
R/CT  were  the  most  common  and  the  most  revealing  with
espect  to  the  contribution  of  CT:  71.4%  of  ‘‘splits’’  on  XR
ndylar  Spinocondylar  Posteromedial  NC  Total
0  0  0  6
1  0  0  112
0  0  0  18
32  2  0  43
2  3  2  41
1  0  2  37
7  13  2  43
43  18  6  300
0  0  0  0
15  1  0  28
0  0  0  18
21  5  0  152
0  0  0  12
0  0  1  30
2  4  0  38
5  8  5  22
43  18  6  300
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Figure  3  AO  Classiﬁcation.
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tere  labeled  ‘‘combined’’  after  CT  evaluation  and  58.3%  of
he  ‘‘depressions’’  were  labeled  ‘‘combined’’.
iscussion
he  three  classiﬁcation  systems  (Duparc,  Schatzker,  AO)  had
he  same  reproducibility  when  CT  scans  were  used,  which
s  now  an  essential  imaging  modality  [12—15]  (Fig.  4).  The
uparc  classiﬁcation  had  the  advantage  of  being  more  repro-
ucible  in  its  simpliﬁed  ﬁve-type  format  and  allowing  a
reater  number  of  fractures  to  be  classiﬁed.
e
s
M
aThe  Schatzker  and  AO  classiﬁcation  systems  have  previ-
usly  been  compared  in  multiple  published  studies  [8—15]
Table  5).  Kappa  coefﬁcients  were  improved  when  CT
cans  were  added  and  were  a  bit  better  than  ours  for
he  AO  system,  but  similar  for  the  Schatzker  system.
hese  discrepancies  probably  stem  from  having  various
evels  of  experience  with  the  classiﬁcation  system  and
sing  different  methodology  [19].  Our  poor  results  with
he  AO  classiﬁcation  system  could  be  due  to  our  lack  of
xperience  with  this  system.  Various  groups  have  demon-
trated  the  contribution  of  3D  reconstructions  [12,15]  and
RI  [20,21],  which  also  allows  soft  tissue  injuries  to  be
ssessed.
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Table  4  Interobserver  reproducibility  in  the  analytic  study.
Parameter  analyzed  XR  XR/CT
Kappa  overall  Interpretation
(Landis  and  Koch)
Kappa  overall  Interpretation
(Landis  and  Koch)
Lateral  plateau
Fracture  linea 0.387  Fair  0.522  Moderate
Displacement  0.285 Fair  0.287  Fair
Comminution  0.387 Fair  0.372  Fair
Depression  location 0.333 Fair  0.360 Fair
Dislocation/sublux  0.573 Moderate  0.524 Moderate
Medial plateau
Fracture  linea 0.378  Fair  0.496  Moderate
Displacement  0.433  Moderate  0.454  Moderate
Comminution  0.523  Moderate  0.468  Moderate
Depression  location  0.383  Fair  0.374  Fair
Dislocation/sublux  0.235  Fair  0.171  Slight
Intercondylar  eminence  fracture
Fracture  line  0.432  Moderate  0.455  Moderate
Displacement  0.435  Moderate  0.478  Moderate
TT fracture  0.432  Moderate  0.345  Fair
Ligament insertions  0.229  Fair  0.158  Slight
Tibial shaft  fracture  0.596  Moderate  0.433  Moderate
Fibula fracture  0.812  Excellent  0.689  Substantial
Subcondylar  area
Fracture  linea 0.726  Substantial  0.817  Excellent
Displacement  0.608  Substantial  0.621  Substantial
Comminution  0.504  Moderate  0.590  Moderate
Spinocondylar  line
Fracture  line  0.571  Moderate  0.549  Moderate
Displacement  0.633  Substantial  0.515  Moderate
Comminution  0.518  Moderate  0.392  Fair
a Signiﬁcantly better with CT scan (p < 0.01).
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tThe  three  classiﬁcation  systems  only  overlap  for  Duparc
lateral  unicondylar  fractures,  which  correspond  to  Schatzker
Types  I,  II  and  III  and  AO  types  B1.1,  B2.1,  B2.2  and  B3.1
(separating  them  instead  of  grouping  them).  The  Duparc  and
AO  systems  have  other  common  aspects:
•  rare  medial  unicondylar  fracture:  B1.2,  B2.3  or
B3.2;
•  medial  spinocondylar  fracture  [3,22]:  B1.3.  or
B3.3;
•  simple  bicondylar  fractures,  which  resemble  AO  Types
C1  and  C2  but  the  AO  takes  metaphyseal  comminu-
tion  into  consideration  (C2).  Conversely,  the  Duparc
classiﬁcation  better  handles  articular  comminution
with  ‘‘complex’’  (split-depression  of  lateral  plateau)
and  ‘‘comminuted’’  (includes  posteromedial  fracture)
types.
w
H
b
lPosteromedial  fractures  (Fig.  5),  either  isolated  or
ssociated  with  another  fracture,  were  a challenge  for
bservers  to  classify  because  they  are  not  described  in
he  Schatzker  (Type  IV?)  or  AO  (Type  B1.2?)  classiﬁcation
ystems.  First  described  by  Postel  et  al.  in  1974  [23]  and
ater  included  in  the  Duparc  classiﬁcation  [3],  these  frac-
ures  lead  to  speciﬁc  problems  in  terms  of  approach  and
xation  [24—28].
Schatzker  type  IV  fractures,  which  are  fractures  treated
hrough  a  medial  approach,  were  classiﬁed  randomly  in  the
ther  classiﬁcation  systems,  suggesting  that  they  encom-
ass  different  fractures.  In  the  Schatzker  classiﬁcation,
he  medial  fragment  can  be  split  or  split  and  depressed,
hich  could  correspond  to  medial  unicondylar  fractures.
is  diagrams  suggest  the  intercondylar  eminence  can
e  involved;  this  could  be  interpreted  as  a  spinocondy-
ar  fracture  line  (Fig.  6),  but  the  displacement  of  this
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Table  5  Published  studies.
Classiﬁcation
systems
Imaging  Method  Average  Interobserver  Kappa  ()  Average  Intraobserver  Kappa  ()
Rx  Rx/TDM2D  Rx/TDM3D  Rx  Rx/TDM2D  Rx/TDM3D
Walton
et  al.  [9]
AO
Schatzker
XR  3  observers
30  fractures
AO =  0.41
Schatzker =  0.38
AO =  0.70
Schatzker =  0.68
Charalambous
et al.  [10]
AO
Schatzker
XR  6  observers
50  fractures
AO =  0.43
Schatzker =  0.41
AO =  0.53
Schatzker =  0.57
Maripuri
et al.  [11]
AO
Schatzker
Hohl
XR  4  observers
50  fractures
AO =  0.36
Schatzker =  0.47
Hohl=0.14
AO =  0.83
Schatzker =  0.91
Hohl =  0.81
Hu et  al.
[12]
AO
Schatzker
XR/CT-2D
XR/CT-3D
4  observers
21  fractures
AO =  0.71
Schatzker =  0.74
AO =  0.83
Schatzker =  0.85
AO =  0.70
Schatzker =  0.76
AO =  0.89
Schatzker =  0.89
Brunner
et al.  [13]
AO
Schatzker
Hohl
XR
XR/CT-2D
4  observers
45  fractures
AO =  0.429
Schatzker =  0.418
Hohl =  0.434
AO =  0.728
Schatzker =  0.755
Hohl =  0.771
AO =  0.619
Schatzker =  0.669
Hohl =  0.540
AO =  0.736
Schatzker =  0.695
Hohl =  0.779
Te Stroet
et  al.  [14]
Schatzker  XR
XR/CT-2D
8  observers
15  fractures
Schatzker =  0.47  Schatzker =  0.46  Schatzker =  0.60  Schatzker =  0.57
Doornberg
et al.  [15]
AO
Schatzker
Hohl
XR/CT-2D
XR/CT-3D
6  observers
45  fractures
AO =  0.536
Schatzker =  0.545
Hohl =  0.668
AO =  0.545
Schatzker =  0.596
Hohl =  0.746
AO =  0.723
Schatzker =  0.758
Hohl=0.750
AO =  0.765
Schatzker =  0.746
Hohl=0.814
Current
Study
AO
Schatzker
Duparc
XR
XR/CT-2D
6 observers
50  fractures
AO =  0.357
Schatzker =  0.404
Duparc =  0.365
AO =  0.479
Schatzker =  0.476
Duparc =  0.474
AO =  0.582
Schatzker =  0.626
Duparc =  0.663
AO =  0.694
Schatzker =  0.660
Duparc =  0.784
XR: X-rays; CT-2D: 2D CT scans; CT-3D: CT scan with 3D reconstruction.
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Figure  4  a:  simple  bicondylar  fracture  viewed  on  X-Ray;  b—d:  comminuted  bicondylar  fracture  viewed  on  CT  scan  (combined
lateral condyle  +  posteromedial  fracture).
c
c
S
b
r
•
•fracture  has  not  been  taken  into  account.  In  addition,  it
is  hard  to  relate  them  with  posteromedial  fractures  hav-
ing  a  frontal  fracture  line.  Yang  had  the  same  observation
[29].
Schatzker  type  V  fractures  are  bicondylar  fractures
that  do  not  take  into  account  potential  comminution
(metaphyseal  and/or  articular).  In  the  Schatzker  classiﬁ-
cation,  they  are  characterized  by  metaphysis  and  diaphysis
continuity,  which  is  not  correct  in  many  cases.  His  diagrams
show  a  fracture-split  of  the  two  condyles,  which  we  have
never  observed.
Schatzker  type  VI  fractures  have  the  advantage  of  captur-
ing  a  potential  association  with  diaphysis  fracture,  which  is  a
challenging  scenario  for  ﬁxation.  Nevertheless,  this  does  not
allow  tibial  plateau  fractures  themselves  to  be  described.
Thus  it  would  seem  logical  to  use  the  Duparc  classiﬁca-
tion  as  a  basis  for  an  improved  classiﬁcation  system,  as  it
a
e
eaptures  the  greatest  number  of  fractures.  However,  uni-
ondylar  fractures  could  be  classiﬁed  in  the  same  order  as
chatzker  did  to  harmonize  them,  and  certain  features  of
oth  the  AO  and  Schatzker  system  can  be  added  to  the
evised  Duparc  classiﬁcation:
 metaphyseal  comminution  of  simple  bicondylar  fractures
(from  the  AO  system);
 index  D  is  a  diaphyseal  fracture  associated  with  another
fracture  (taken  from  Schatzker).  Similarly,  the  index  P  can
be  added  to  fractures  associated  with  a posteromedial
fracture.Based  on  our  results,  these  changes  ﬁnd  us  proposing
 revised  Duparc  classiﬁcation  (Fig.  7),  with  acronyms  for
ach  fracture  (UL1  for  Type  1  lateral  unicondylar  fractures,
tc.).
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Figure  5  Posteromedial  fracture:  a  and  b:  X-rays;  c  and  d:  2D  CT  scan;  e:  3D  CT  scan.
Figure  6  Medial  spinocondylar  fracture:  a:  Type  II  fracture  or  even  Type  I  on  X-ray;  b  and  c:  subluxation  and  depression  of  lateral
plateau (Type  III)  on  CT  scan.
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Figure  7  Revised  Duparc  classiﬁcation.  Lateral  (UL1,  UL2,  UL3)  or  medial  (UM1,  UM2,  UM3)  unicondylar  fractures.  Bicondylar
(BI) fractures:  simple  articular  BI1  or  with  metaphyseal  comminution:  BI2;  complex  articular  (with  lateral  plateau  depression):  BI3.
ractu
e
g
cSpinocondylar  (SC)  fractures:  medial  or  lateral.  Posteromedial  f
associated with  diaphyseal  fracture  (index  D).
Conclusion
The  simpliﬁed  Duparc  classiﬁcation  was  the  most  repro-
ducible  system  evaluated  and  was  able  to  capture  the  great-
est  number  for  fractures.  Furthermore,  it  classiﬁes  types  of
fractures  and/or  displacements  that  are  not  described  in  any
other  classiﬁcation  system  (spinocondylar  fracture,  postero-
medial  fracture).  Each  of  the  three  classiﬁcations  systems
D
T
cres:  PM  isolated  or  associated  with  another  fracture  (index  P);
valuated  has  their  pros  and  cons.  We  believe  that  a  sin-
le  classiﬁcation  system  (revised  Duparc)  is  sufﬁcient  for
lassifying  nearly  all  tibial  plateau  fractures  (Fig.  7).isclosure of interest
he  authors  declare  that  they  have  no  conﬂicts  of  interest
oncerning  this  article.
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